The Practice Research Based on the POE System of Environmental Performance of Green Residential Building  by Yu, Liang et al.
 Procedia Engineering  146 ( 2016 )  204 – 209 
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CCHVAC 2015
doi: 10.1016/j.proeng.2016.06.374 
ScienceDirect
Available online at www.sciencedirect.com
WK,QWHUQDWLRQDO&ROG&OLPDWH+9$&&RQIHUHQFH&&+9$&
7KHSUDFWLFHUHVHDUFKEDVHGRQWKH32(V\VWHPRIHQYLURQPHQWDO
SHUIRUPDQFHRIJUHHQUHVLGHQWLDOEXLOGLQJ
/LDQJ<XD5DQ'LQJE:HL*DR+DL[X:DQJ*XRKXL)HQJ
aShenyang Jianzhu University,No.9,Hunnan East Road,Hunnan New District,Shenyang City and 110168,China 
bShenyang Jianzhu University, No.9,Hunnan East Road,Hunnan New District,Shenyang City and 110168,China 
$EVWUDFW
%DVHGRQJUHHQEXLOGLQJGHYHORSPHQWLWKDVEHFRPHDQLQHYLWDEOHWUHQGWRSURPRWHXUEDQGHYHORSPHQWSDWWHUQWUDQVIRUPDWLRQDQG
WRUHDOL]HWKHFLW\JUHHQHFRORJ\VXVWDLQDEOHGHYHORSPHQW,QVXFKFLUFXPVWDQFHVLWEHFRPHVYHU\LPSRUWDQWKRZWRDSSO\JUHHQ
EXLOGLQJDVVHVVPHQWV\VWHPVFLHQWLILFDOO\DQGDFFXUDWHO\ZKHWKHUJUHHQEXLOGLQJ LV UHDOHQHUJ\VDYLQJ LQRSHUDWLRQVWDJH7KLV
SDSHUZLOOXVHWKHHVWDEOLVKHG32(V\VWHPRIHQYLURQPHQWDOSHUIRUPDQFHRIJUHHQUHVLGHQWLDOEXLOGLQJ:HZLOOPDNHDFDVHVWXG\
IRUDJUHHQUHVLGHQWLDOEXLOGLQJ LQ WKHFROGUHJLRQDQGLWDLPVDWYHULI\LQJ LWVVFLHQWLILFLW\DQGULJRU$IWHUHYDOXDWLRQ WKH32(
V\VWHPSURYLGHVWHFKQLFDOVXSSRUWIRUJUHHQUHVLGHQWLDOEXLOGLQJLQRXUFRXQWU\DQGVRRQUHODWHGZRUN
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI&&+9$&
Keywords:&ROGUHJLRQV*UHHQUHVLGHQWLDOEXLOGLQJ32(6*5(32SHUDWLRQDOSHULRG
,QWURGXFWLRQ
,QUHFHQW\HDUV&KLQD
VJUHHQEXLOGLQJGHYHORSPHQWVFDOHNHHSVULVLQJVKDUSO\$VRI'HFHPEHUWKWKH
QDWLRQDOLGHQWLW\QDPHGLWHPVRIWKHJUHHQEXLOGLQJHYDOXDWLRQSURMHFWVDWRWDOFRQVWUXFWLRQDUHDRIPLOOLRQ
P $PRQJ WKHP  GHVLJQV DUH ORJR SURMHFWV DFFRXQWLQJ IRU  RI WKH WRWDO HYDOXDWLRQ SURMHFWV DQG
FRQVWUXFWLRQDUHDRIPLOOLRQP7KHRSHUDWLRQORJRSURMHFWVLVDFFRXQWLQJIRURIWKHWRWDOEXLOGLQJ
DUHDRIPLOOLRQPHWHUV&KLQDJUHHQEXLOGLQJ>@7KHDERYHGDWDVKRZWKDW&KLQD
VJUHHQEXLOGLQJGHVLJQ
ORJRLVPRUHWKDQJUHHQEXLOGLQJRSHUDWLRQORJR/HDGLQJWRWKHIXQGDPHQWDOFDXVHRIWKLVSKHQRPHQRQLVWKDWWKH


&RUUHVSRQGLQJDXWKRU7HO
E-mail address:V\B\XOLDQJ#FRP
© 2016 The Authors. Published by Elsevier td. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CCHVAC 2015
205 Liang Yu et al. /  Procedia Engineering  146 ( 2016 )  204 – 209 
HQHUJ\FRQVXPSWLRQRIEXLOGLQJRSHUDWLRQVWDJHLVKLJKHUWKDQRWKHUVWDJH7KHVLWXDWLRQWKDW*UHHQ%XLOGLQJ2SHUDWLRQ
/RJRLVOHVVDOVRUHVXOWVLQWKHSKHQRPHQRQWKDWWKHJUHHQEXLOGLQJHQHUJ\FRQVXPSWLRQLVPRUHDQGPRUHVHULRXV
7KHVH FRQGLWLRQV FRQVWLWXWH WKH EDVLV RIGHYHORSPHQW RI WKH32( V\VWHPRI HQYLURQPHQWDO SHUIRUPDQFHRIJUHHQ
UHVLGHQWLDOEXLOGLQJ
7KH32(V\VWHP32(6*5(3LVDVHWRIDSSOLFDWLRQVLQWKHJUHHQEXLOGLQJRSHUDWLQJSHULRGRIDVVHVVPHQWDQG
FHUWLILFDWLRQV\VWHPWKURXJKFHUWDLQPHDQVDQGPHWKRGVHVWDEOLVKLQJDVHULHVRIHYDOXDWLRQLQGH[WRSURYLGHWHFKQLFDO
VXSSRUWDQGJXLGDQFHIRUWKHJUHHQUHVLGHQWLDOEXLOGLQJLQWKHRSHUDWLRQVWDJH>@7KLVSDSHUZLOOIRFXVRQRQHRIWKH
JUHHQKRXVHLQWKHFROGUHJLRQDQGXVHWKH32(V\VWHP32(6*5(3WRPDNHDFDVHVWXG\$LPLQJDWYHULI\LQJLW
VFLHQWLILFDQGULJRURXVLW LVPRUHVLJQLILFDQWRIILQGLQJWKHSUREOHPVLQSUDFWLFHDQGFRQVWDQWO\VXSSOHPHQWLQJWKH
FRQWHQWRIWKHHYDOXDWLRQV\VWHP
0HWKRGV
7KH\HDURILVWKHIXOOLPSOHPHQWDWLRQRIWKHQDWLRQDOJUHHQEXLOGLQJDFWLRQSODQDQGWKHUHDUHSURYLQFHV
SXEOLVKLQJJUHHQEXLOGLQJDFWLRQSODQ&RPELQLQJWKHDFWXDOVLWXDWLRQWKHSURYLQFHVFRPHXSZLWKJRDOVRIPDQGDWRU\
LPSOHPHQWDWLRQRI WKHJUHHQEXLOGLQJ2Q-DQXDU\VW WKHQDWLRQDOVWDQGDUG(YDOXDWLRQ6WDQGDUG IRU*UHHQ
%XLOGLQJ*%7LVIRUPDOO\LPSOHPHQWHG,WZLOOSURYLGHWHFKQLFDOVXSSRUWIRUDSHULRGRIJUHHQEXLOGLQJ
SUDFWLFHVDQGHYDOXDWLRQZRUNIRURXUFRXQWU\DWSUHVHQWDQGHYHQWKHIXWXUH


)LJ)LUVWOHYHOLQGLFDWRUVRIZHLJKW
7DEOH7KHHYDOXDWLRQUDWLQJRI32(V\VWHPRIHQYLURQPHQWDOSHUIRUPDQFHRIJUHHQUHVLGHQWLDOEXLOGLQJ
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>ˈ˅ % $FFRUGZLWKWKHUHTXLUHPHQWRIWKHJUHHQKRXVHSURSHUPDLQWHQDQFHDQGPDQDJHPHQW
>ˈ˅ % 0HHWWKHUHTXLUHPHQWVRIWKHJUHHQUHVLGHQWLDOLWHPWRVFRUHORZLQGH[SURSRVHVROXWLRQVDQGPHDVXUHVLPSURYHGZKHQQHFHVVDU\
>ˈ˅ & -XVWUHDFKHGWKHUHTXLUHPHQWVRIWKHJUHHQKRXVHZHDNOLQNWREHLPSURYHG
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7KURXJKUHVHDUFKLQJDODUJHQXPEHURIIRUHLJQOLWHUDWXUHDQGGDWDZHDQDO\]HWKHFKDUDFWHULVWLFVRIIRUHLJQJUHHQ
EXLOGLQJ DVVHVVPHQW V\VWHPV IRU H[DPSOH WKH 8. %5(($0 WKH 8QLWHG 6WDWHV /((' -DSDQ &$6%((
*HUPDQ\'*1%$QGFRPELQLQJZLWKWKHFKDUDFWHULVWLFVRIWKHFOLPDWHFKDUDFWHULVWLFVRIFROGUHJLRQRI&KLQDDQG
HQHUJ\FRQVXPSWLRQDFFRUGLQJWRWKHFRQVWUXFWLRQRILQGH[VHOHFWLRQSULQFLSOHDQGWKHEDVLVWKHWDUJHWLWHPLVGLYLGHG
LQWRHLJKWILUVWOHYHOLQGLFDWRUV7KH\DUHLQGRRUHQYLURQPHQWRXWGRRUHQYLURQPHQWPDWHULDODQGUHVRXUFHVHQHUJ\
KHDOWKDQGFRPIRUWSROOXWLRQPDQDJHPHQWDQGVHUYLFHDQGHFRQRP\DQDO\VLV$FFRUGLQJWRDWRWDORITXDOLWDWLYH
     
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DQGTXDQWLWDWLYHLQGH[HVZHFDQVHWXSWKH32(LQGH[V\VWHP32(6*5(3$PRQJWKHPWKHKHDOWKDQGFRPIRUW
DQGHFRQRP\DQDO\VLVRIWZRLQGLFDWRUVLQGH[DUHWKLVV\VWHP
VFKDUDFWHULVWLF8VLQJ+LHUDUFKLFDOPHWKRG$+3WR
LQGH[ZHLJKW DQGXVLQJ WKH6XSHU'HFLVLRQ VRIWZDUH WR DVVLVW HPSRZHUPHQW DW ODVWZH FRPELQHZLWK%D\HVLDQ
IRUPXODRIPDWKHPDWLFDOSUREDELOLW\WRFRUUHFWVXEMHFWLYHZHLJKWLQJ)LUVWOHYHOLQGLFDWRUVRIZHLJKWVHHILJXUH
7KH32(V\VWHP32(6*5(3LPSOHPHQWVLQWKHIRUPRIWKUHHGLPHQVLRQDOILJXUHEDVHGRQLGHDOW\SHJUHHQ
UHVLGHQWLDODQGFUHDWHVPXOWLSOHSRLQWVRIYLHZDIWHUFRPSDULQJ WKHUHVXOWVRIHYDOXDWLRQPHWKRGV0HDQZKLOH WKH
UHVXOWH[SUHVVLRQVDUHDVVLVWHGE\KLVWRJUDPDQGDQLVHILJXUH$WWKHVDPHWLPHZHFUHDWHVRIWZDUHHYDOXDWLRQWRRO
XVLQJ9LVXDO%DVLF(QWHUSULVH(GLWLRQ7KHHYDOXDWLRQUDWLQJLVVKRZQLQWDEOH
1RZWDNLQJWKHKHDOWKDQGFRPIRUWIRUH[DPSOHZHZLOOLQWURGXFHWKHJUDGLQJPHWKRGDQGFDUU\RQWKHVLPSOH
DQDO\VLV7KHUHVXOWLVDFFRUGLQJWRWKHVXUYH\UHVXOWVWRPDNHWKHILQDOVFRUH7KHTXHVWLRQQDLUHFRQWHQWVLQFOXGHEDVLF
LQIRUPDWLRQDQGVDWLVIDFWLRQLQGLFDWRUVRILQGRRUDQGRXWGRRUHQYLURQPHQWDWRWDORI7KHUHDUHSDJHVLQHYHU\
TXHVWLRQQDLUH,QWKLVDFWLYLW\ZHGLVWULEXWHFRSLHVRITXHVWLRQQDLUHVUHF\FOHDQGYDOLGTXHVWLRQQDLUHV
7KHTXHVWLRQQDLUHUHVXOWVDUHEDVHGRQWKHPRVWSHRSOH
VVXEMHFWLYHIHHOLQJDQGVDWLVIDFWLRQ$IWHUVWDWLVWLFDODQDO\VLV
ZHFDQ ILQG WKDWXVHUVRI WKHEXLOGLQJDUH VDWLVILHGZLWK LQGRRUDQGRXWGRRUDLUTXDOLW\ VRXQGHQYLURQPHQW OLJKW
HQYLURQPHQW WKHUPDOHQYLURQPHQWDQGVRRQYDULRXVDVSHFWVDFFRUGLQJWR WKHVWDQGDUGHYDOXDWLRQLQGH[VFRUHLV
GLYLGHGLQWRIRXUSRLQWVUHSUHVHQWVYHU\VDWLVILHGSRLQWVUHSUHVHQWVVDWLVILHGSRLQWVLVRQEHKDOIRIWKHJHQHUDO
SRLQWVLVRQEHKDOIRIGLVVDWLVIDFWLRQ7KHUHVXOWVDUHVKRZQLQILJXUHDQGILJXUHEHORZ








)LJ,QGRRUHQYLURQPHQWVDWLVIDFWLRQ)LJ2XWGRRUHQYLURQPHQWVDWLVIDFWLRQ
5HVXOWV
7KLVSDSHUWDNHVDJUHHQUHVLGHQWLDOEXLOGLQJLQWKHFROGUHJLRQDVDW\SLFDOFDVHIRUVWXG\LQJ7KHSURMHFWKDVDOUHDG\
JRWRXUFRXQWU\WKUHHVWDUJUHHQEXLOGLQJGHVLJQORJR$FFRUGLQJWRWKHVHOIDVVHVVPHQWUHSRUWDQGILHOGYHULILFDWLRQ
WKH32(V\VWHP32(6*5(3LVDSSOLHGWRWKHSURMHFW7KHRXWSXWUHVXOWVDUHILQLVKHGLQWKHVDPHWLPHWKH\FDQ
YHULI\WKHUDWLRQDOLW\RIWKHHYDOXDWLRQV\VWHPDQGWKHVFLHQWLILFLW\RIHYDOXDWLRQWRRO
7KLVSURMHFWLVORFDWHGLQWKHFROGUHJLRQZLWKDWRWDOFRQVWUXFWLRQDUHDRIPFRYHUVDQDUHDRIP
WKHWRWDOQXPEHURIKRXVHKROGV7KHPDLQIRUPEXLOGLQJLVKLJKULVHEXLOGLQJDQGVPDOOKLJKULVHEXLOGLQJEHORQJ
WRWKHILQHGHFRUDWLRQGLYLGHGLQWRWKUHHSHULRGVRIGHYHORSPHQW%XLOGLQJVWUXFWXUHLQFOXGHVWKHVKHDUZDOOVWUXFWXUH
IRUP RI H[WHULRU ZDOO WKHUPDO LQVXODWLRQ WKHUPDO LQVXODWLRQ VDQGZLFK ZDOO HQHUJ\VDYLQJ GHVLJQ FRQGLWLRQ LV
DFFRUGLQJWRWKHWKUHHHQHUJ\VDYLQJVWDQGDUGVIRUGHVLJQHQHUJ\VDYLQJUDWHLVQRWOHVVWKDQDQGFRPSUHKHQVLYH
LQGLFDWRUV PHHW WKH VWDQGDUG UHTXLUHPHQWV KHDW FRQVXPSWLRQ LQGH[:P WKHUPDO LQVXODWLRQ URRILQJ KHDW
WUDQVIHUFRHIILFLHQWLVH[WHUQDOWKHUPDOLQVXODWLRQZDOOKHDWWUDQVIHUFRHIILFLHQWLVPRGHOVWHHOZLQGRZKHDW
WUDQVIHUFRHIILFLHQWLVJHRWKHUPDOKHDWLQJKHDWLQJKRXVHKROGPHWHULQJJUHHQLQJUDWHRI7KHSURMHFWHQMR\V
DSURVSHURXVFLW\DQGFRQYHQLHQWFRPPHUFLDOIDFLOLWLHV7KHQDWXUDOVXUURXQGLQJHQYLURQPHQWLVVXSHULRUWKHOLYLQJ
FRPIRUWLVH[WUHPHO\KLJK
,QVWULFWDFFRUGDQFHZLWKWKHSURMHFW¶VWKHDVVHVVPHQWRIGDWDZHFRPELQHWKHFULWHULDIRUJUDGLQJHYDOXDWLRQLQGH[HV
DQGHDFKLWHPVFRUHLVWUXWKIXOO\ILOOHGLQWKHIRUP%HFDXVHWKHLQGH[GDWDKDYHKXJHQXPEHUVRQO\RXWSXWVHFRQGDU\
LQGH[VFRUHVWKDWDUHVKRZQLQWDEOHEHORZ
7KURXJKDQDO\VLVGLDJUDPVZHFDQILQGWKDWWKHLQGRRUDQGRXWGRRUHQYLURQPHQWVFRUHLVUHODWLYHO\ORZHUWKDQ
RWKHUIRXULQGLFDWRUV$URXQGWKHFRXQWU\LQUHFHQW\HDUVWKHUHDSSHDUVVHULRXVIRJKD]HZHDWKHUWKHSHRSOH
VDWWHQWLRQ
WRDLUSROOXWLRQLVLQFUHDVLQJVRWKHUDWLQJVDUHPRUHGHPDQGLQJEHFDXVHRIWKHDLUTXDOLW\FRQFHUQ)RUWKHUDWLQJVRI
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LQGRRURURXWGRRUVRXQGHQYLURQPHQW OXPLQRXVHQYLURQPHQWDQGWKHUPDOHQYLURQPHQWRYHUDOO LVDWDVDWLVIDFWRU\
OHYHO,QWHJUDWLQJDOOWKHGDWDZHFDQILQGWKDWWKHVDWLVIDFWLRQGHJUHHRIWKHRYHUDOOHQYLURQPHQWLVLQWKHKLJKVFRUH
7DEOH,QGH[VFRUH
)LUVWJUDGHLQGH[HV 6HFRQGJUDGHLQGH[HV 6FRUH
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
7KHUPDODQGKXPLGHQYLURQPHQW 
,QGRRUDLUTXDOLW\ 
2XWGRRUHQYLURQPHQW
6RXQGHQYLURQPHQW 
/XPLQRXVHQYLURQPHQW 
7KHUPDOHQYLURQPHQW 
:LQGHQYLURQPHQW 
$LUTXDOLW\ 
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(QHUJ\
(QYHORSHHQHUJ\HIILFLHQF\ 
+9$&V\VWHPHQHUJ\VDYLQJ 
(QHUJ\VDYLQJRIOLJKWLQJDQGHOHFWULFDOV\VWHP 
&RPSUHKHQVLYHXWLOL]DWLRQRIHQHUJ\ 
+HDOWKDQGFRPIRUW
,QGRRUHQYLURQPHQW 
2XWGRRUHQYLURQPHQW 
3ROOXWLRQ
2XWGRRULOOXPLQDWLRQOLJKWSROOXWLRQ 
$LUDQGZDWHUSROOXWLRQ 
:DVWHVSROOXWLRQ 
0DQDJHPHQWDQGVHUYLFHV
%DVLFVHUYLFHV 
0DQDJHPHQWDQGLQVWLWXWLRQ 
(FRQRPLFDQDO\VLV ² 

)RU LQGH[HVVFRUHVZHLJKWHGFDOFXODWLRQDQGHYHQWXDOO\JHW ILUVWJUDGH LQGH[HVVFRUHV LQGRRUHQYLURQPHQW
VFRUHLVRXWGRRUHQYLURQPHQWVFRUHLVPDWHULDODQGUHVRXUFHVFRUHLVHQHUJ\VFRUHLVSROOXWLRQ
VFRUHLVKHDOWKDQGFRPIRUWVFRUHLVWKHPDQDJHPHQWDQGVHUYLFHVFRUHLVHFRQRPLFDQDO\VLVVFRUHLV
7KHHOLJLEOHEXLOGLQJHQYLURQPHQWSHUIRUPDQFH32(6*5(3 UHIHUWRWDEOHIRUHYDOXDWLRQRIJUDGH%
7KHFDOFXODWLRQUHVXOWLVH[SUHVVHGDVDWKUHHGLPHQVLRQDOILJXUHDQGFRPSDUHVWKHPVHSDUDWHO\IURPWKHPDLQYLHZ
DQGEDFNYLHZDVVKRZQLQILJXUHa
7KURXJKWKHILJXUHDQGILJXUHZHFDQGLUHFWO\VHHSROOXWLRQVFRUHGIXOOPDUNVHQHUJ\ORZHVWVFRUHIROORZHG
E\WKHRXWGRRUHQYLURQPHQWZKLFKLVWKHVSHFLILFFRQWHQWVRIWKHQHHGWREHVWUHQJWKHQHG5HODWLQJWRWKHVFRUHVRI
LQGRRUHQYLURQPHQWPDWHULDOVDQGUHVRXUFHVKHDOWKDQGFRPIRUWPDQDJHPHQWDQGVHUYLFHDQGHFRQRP\DQDO\VLV
DOWKRXJKWKHVFRUHVDUHQRWORZEXWWKHUHLVVWLOOURRPIRULPSURYHPHQW7RLPSURYHWKHVFRUHRIKHDOWKDQGFRPIRUW
ZH ZLOO QHHG WR VWUHQJWKHQ WKH DERYH LQGH[HV FRPSRVLWH VFRUHV HVSHFLDOO\ LQGRRU HQYLURQPHQW DQG RXWGRRU
HQYLURQPHQW7KHVFRUHRIHFRQRPLFDQDO\VLVLVLPSURYHGFRUUHVSRQGLQJFKDQJHDFFRUGLQJWRWKHDERYHLQGLFDWRUV

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)LJ7KUHHGLPHQVLRQDOILJXUHRIUHVXOWWRILUVWLQGH[HV










)LJ)URQWYLHZRIUHVXOWWRILUVWLQGH[HV)LJ5HDUYLHZRIUHVXOWWRILUVWLQGH[HV
8VLQJ WKHHYDOXDWLRQ WRROE\HQWHULQJTXDOLWDWLYHDQGTXDQWLWDWLYH LQGH[HV WKH UHVXOWVFDQEHH[SUHVVHGE\
KLVWRJUDPDQGDQLVHILJXUHDVVKRZQLQILJXUHa


)LJ+LVWRJUDPRIUHVXOWV
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
)LJ2FWDJRQDOILJXUHRIUHVXOW
%\ WKHKLVWRJUDPDQG WKHVWDUFKDUWZHFDQFOHDUO\VHH WKDW WKHRXWGRRUHQYLURQPHQWDQGHQHUJ\VFRUH ORZHVW
SROOXWLRQVFRUHIXOOPDUNV7KHVHFRQGKLJKHVWVFRUHLVPDWHULDOVDQGUHVRXUFHV7RVHHWKHKLVWRJUDPRIWKHUHVXOWV
WKH HYDOXDWLRQ WRRO DQG XVLQJ WKH IRUPXOD FDOFXODWHG E\ ZHLJKWHG LV FRPSOHWHO\ FRQVLVWHQW IXOO\ VKRZV WKDW WKH
HYDOXDWLRQWRROLVVFLHQWLILFDQGULJRURXV
'LVFXVVLRQ
%XWDVIRUWKHZKROHSURFHVVDQGRXWSXWLQWKHUHVXOWVZHFDQVWLOOILQGVRPHSUREOHPVDUHDVIROORZV
$VIRUWKHSURMHFW¶VDFWXDOHYDOXDWLRQSKDVHEHFDXVHWKLVSURMHFWLVORFDWHGLQWKHKHDUWRIWKHFLW\WKHURDGWUDIILF
QRLVHLPSDFWLVELJJHUDQGRWKHUSURMHFWVDUHXQGHUFRQVWUXFWLRQVRWKHVHUHDVRQVEULQJODUJHULPSDFWIRUWKHSURMHFW
V
RYHUDOOHQYLURQPHQWDODVVHVVPHQW
$VIRUWKHHYDOXDWLRQV\VWHPDQGHYDOXDWLRQWRROZHQHHGLQGH[HVZKLFKDUHTXDOLWDWLYHDQGTXDQWLWDWLYHUDWLQJ
FDQEHFRQWHVWDQWLQGH[HVLQWKHSUDFWLFDODSSOLFDWLRQ7KHUHDUHWRRPDQ\LQGH[HVVRWKDWLWEULQJVPXFKLQFRQYHQLHQFH
IRUWKHVWDWLVWLFDOZRUNRISURMHFWGDWD6RLWQHHGVWREHLPSURYHGLQVXEVHTXHQWUHVHDUFK0HDQZKLOHWKHGHYHORSPHQW
RIHYDOXDWLRQWRRODOVRFDQEHLPSURYHGLQWKHIXWXUH
$VIRUWKHVWXG\DERXWWKHSURMHFWLQWKHRSHUDWLRQVWDJHZHILQGWKDWDOWKRXJKWKHSURMHFWKDVJRWWKHWKUHHVWDU
JUHHQEXLOGLQJGHVLJQORJRVRPHHYDOXDWLRQVDERXWSURMHFWGRQRWPHHWWKHGHVLJQUHTXLUHPHQWVDQGGRQRWDSSHDUWKH
SKHQRPHQRQRIHQHUJ\VDYLQJLQWKHRSHUDWLRQVWDJH6RZLWKUHJDUGWRWKHEXLOGLQJZKLFKKDYHJRWWKHJUHHQORJR
QRPDWWHUKRZDGYDQFHGWKHWHFKQRORJ\SURGXFWVDQGHTXLSPHQWDUHXVHGLQRUGHUWRJHWWKHUHDOJUHHQWKHUHDO
HQHUJ\VDYLQJEHQHILWZHPXVWVWUHQJWKHQWKHPDQDJHPHQWRIRSHUDWLRQ
&RQFOXVLRQV
$IWHU WKH DFWXDO DVVHVVPHQW RI WKH SURMHFW E\ XVLQJ WKH 32( V\VWHP RI HQYLURQPHQWDO SHUIRUPDQFH RI JUHHQ
UHVLGHQWLDOEXLOGLQJZHFDQVHHFOHDUO\WKDWWKHJUHHQUHVLGHQWLDOEXLOGLQJLVREWDLQHGDKLJKHUVFRUH)URPWKHYLHZRI
WKHUHVXOWVRIWKHTXHVWLRQQDLUHVXUYH\LQGRRUHQYLURQPHQWDQGRXWGRRUHQYLURQPHQWVDWLVI\WKHGHVLJQUHTXLUHPHQWV
DQG WKHZKROH SURMHFW HQYLURQPHQWPDNHV FXVWRPHUV VDWLVIDFWLRQ 7KH UHVXOWV RI WKH DQDO\VLV RI DFWXDO FDVHV DQG
SURMHFWVIXOO\PHHWWKHDVVHVVPHQWRIWKHUHVXOWVIXOO\LOOXVWUDWHWKDWWKH32(V\VWHP32(6*5(3LVVFLHQWLILFDQG
ULJRURXVLQWKHRSHUDWLRQVWDJH,WHPERGLHVWKH32(V\VWHP¶VDSSOLFDWLRQYDOXH
$FNQRZOHGJHPHQWV
7KLVUHVHDUFKLVVXSSRUWHGE\6KHQ\DQJPXQLFLSDOVFLHQFHDQGWHFKQRORJ\SODQSURMHFWV)
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